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PIKSE I BOOK EXPLOITATION S0v/5685 


Fridlyander, I. N., Doctor of fachnical Sciences, ané B. I. 
Matveyev, Candidate of Technical Sctences, eds. 


Teploprochnyy material 12 spechennoy alyuminfyevoy pudry [SAP]; skornik 
atatey (Heat-Resiatant faterial From Baked Alumiaum Powder 
[SAP]; Collection of Articles) Moscow, Oboragtz, 1963, 122 p. 
Errata alip inserted. 3,550 copics printed, . 


Reviewers: M.-F. Bazhenov, Enginser, and HM. Yu. Baltshin, 
Candidate of Technical Sofences; Ed.s H. A, Bochvar, Engineer; 
Ed, of Publishing House: 8. I. Vinogradskaya; Tech, Hd.s 
¥, I. Oreshkinas Managing Ed.t &. 5. Zaymovakeaya, Engineer. 


PURPOSE : This collection of articles 46 intended for solentifia 
“workers and engineeru in the institute and plant leboratories 
of the matallurgical and machine-buzlding industry; i¢ may also 
be useful to instructors and advanced studunta. 


COVERAGE: The 12 artioles contein the results of research on the 
ey properties,and manufacture of semifinished products 
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: and Properties of Pressed ‘Articles From SAP [Sintered Aluminum 
i»: Powder) 


Stepanova, M.dez Ee P. Zenkov, Ye. M. Lekarenke, and Ee. Ae 
‘Warul*. Aluminum Powder for S&F ; 
The work was carried out wit the participation of G. XN. 
~- Pokrovakaya, Chief of TsZL; R. V. Nesterenko, Acting 
Chief. df the Shop; and Engineers Ie I. Kibitova, N. bm 
Chumak, and N. I, Kolobnev. 
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ACCESSION NR: ATGOL2716 

/ ‘AUTHOR: Kishnev, PB. Y.; Matveyev, Be Le$ Macty*nova, Re Aef Nomofilov, &. Tet 

7 \Bacurina, Ye. Ya.$ Shelamov, Vv. Ae ieee ; : 
TICLE: Properties and structure of wire made o£ SAP zs . 

( - ” {SOURGE: Alyuniniyevy*yeé splavy*, Sbornik statey, no. 2. Spechenny*ye splavy*. 
'.  IMaecow, 1963, 78-86 . . 

er, aluainum powder, sintered 


dar TAGS: powder metallurgy, sintered powd 


Jjaluminun pawder, SAP, SAP wire 


'ABSTRACT : gned for use with heat-resistant materials such 4s SAP 
‘should. have € perties. The authors therefore developed 4 

1 e which can be used for rivets, for example, 
‘and atudied ite & properties. Grade PP-4 aluminum powder 

| (chemical content: 4-5% Alg03 0.26% fate, 0,0L6% moteture, the rest - . 
\aluminum) was used for manufa t series of calibrated wire, gauge 3, 

7 iand 5 ail. This material has heen found suitable for rivets. After drawing, the |. 
a |gauged wire of 3, & and 5 om had a tensile strength o£ 25-30 kg, au at z0G and @- j ° 
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[Eeat transfer and turbulent, heat transport im a flow of luquid 


getale; Conference on Heat and Mees Transfer, Minsk, January 


23-27, 1961] Teplootdacha 1 turbulentayi perencs tepla v potoke 


ehidkikh metallov; soveatchante po teplo={ masscotmient, € ’ 
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AUTHORS : - Subbotin, V.I., Ibragimov, H.Kh. and | Nomofilov, Ye.¥.— 


(Moscow) 


TITLE: Measuring turbulent pulsations of temperature in a 
stream of Liquid 


SOURCE: Soveshchaniye po teplo- i massoobmenu. Minsk, 1961. 
Tezisy dokladov i soobshchenly (Dopolneniye), 358-59 


TEXT: Turbulent pulsations of temperature in the flow of 
liquid metal and water in a pipe were measured. fhe amplitude of 
temperature pulsations obey Gauss Law of Normal Distribution. A 
variation o£ the amplitude of the pulsations with the radius was 
detected which, in the range of maximum amplitudes, agrees with the 
hypothesis that the magnitude of the pulsations is proportional to 
the Length of the path of mixing and to the gradient of the averag~ 
ed temperature field. At all points of the turbulent stream the 
intensity of the pulsation decreases with the increase of the num- 
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ber Re. Mean frequency of the pulsations varies little with the 
cross section of the stream. Temperature pulsations were found in 
the Layer at the wall of the pipe and in the wall. It is shown 
that the thickness of the layer at the wall varies continually in 
an accidental manner, but the Layer does not disappear completely. 
If there is stationary cooling the process of heat transfer through 
the layer at the wall ¢ d the surface of heat exchange is quasi- Ke 
stationary. Lncrease of mean frequency of the pulsations in the 
wall end in the stream was found from zero values (Re < 2000) to 
approximately 1 cycle (for Re ™ 2300) which indicates that a tur- 
bulent regime of flow_appears. [ svstracter's note: Essentially a 
complete trans Lation 
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aU TUGRS s Subbotin, V.1., Ibragimov, H.kh., LIvanovskiy, H.N., 
seo ttdad, Uest_and lonofilov, Ye.V. (Hoscow) 


TITLE: Heat less and turbulent heat transfer in streams of 
Liquid metals ‘ 


Soveshchaniye po teplo- i massoobmenu. Mins!:, 1961. 
Tesisy dokladov i soobshchenly (Dopolueniye), 39-41 


TEXT s Coefficients of heat Loss and turbulent heat trans- 
fer were determined on the basis of measuring temperature ficlds in 
atreams of various alkaline and heavy liquid metals. The Liquid 
metals investigated have a sufficiently wide range of measurement 

/ wstracter's note: “izmereniye" - probably a misprint of “iauen- 
eniye" - change, variation J of the criterium lr « 0.005 3 0,05. D a 


Several experiments with measurement of temperature Lields were 
made on water. ‘Turbulent pulsations of temperatures in the strean 
were found, whose magnitude was up to - 20% of the value of tempera- 
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ture stress, It was found thet the anolitude and frequency of the 
pulsations depend on the magnitude of heat flow, physical propcr- 
tics, regime ¢£ Flow of the Liquid and dimensionless distance fron 
the vall. Temperature pulsations of the Liquid necr the wall ad 
of the wall itseL& imlicate that the process of heat transfer 
through the Layer of Liquid wt the wall and the surface of hect ex- 
change is not rigorously stationary. The values of Nu obtained by 
orocessing, the measurement data of temperature fields in streams € 
various liquid metals are in good agreement with one another ard 
vith the results of previous investigations. Coincidence of the ra 
experimental data with Lyon's formula 


Iu = 7 + 0,025 Pe0-8 ‘ (L) 


is observed in a sufficiently wide range of the number Pe » 100 =: 
12,000. iowever, this is not an indication of the unconditional 
correctness of Lyon's assumption that the ratio of the cocfficients’ 
of turbulent heat transfer aud quantity of motion E« E/éy does 
not vary across the section of the pipe and is equal to for all 
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| 
| 
leat ‘loss and turbulent heat... 0234/0505 
valuen of the number Pe. Data processing on -tenperature fields ob- 
tained showed that the above ratio varies with the radius of the 
pipe and depends on the criterium Re. ‘The coefficient of turbulent 
heat transfer was determined fram 
| 
H 
J 
| 
{ 
{ 


a 


UG rom . (2) 


‘the ratio of lecal heat flow cud the flow at the wall was found 
fron a relation obtained from the leat balance of an clesentary | 
volime of the Licufd, In several exporimenta the cacfficient of | 
heat Loco was determined by the aan netheds, in which the thermal, i 
-contaet resistance on the surface of haat exchange was taken into . 
account. -The experincnts allowed the authors to make a sufficiently 
clear distinction between two proccsasce which determine the heat | 
transfer to Liquid metals. The firet process, connected with mole- 
cular and turbulent heat transfer, can be deseribed by semi-enpiri- 
cal theoriea of heat exchange. Such heat transfer ia described in 
' { A 
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the first ipproxination by the NartineLli-Lyon theory. ‘The secom 
process, caused by thennal contact resistance on the surface of 
heat exchange, defies theoretical catimation at present. £ ddstrac- 
ter's note: Couplete tranalation 7 
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M.Kh.. Candidate of Technical Sciences, 
Ye.V., Engineer, and 
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AUTHORS 1 Ibragimov, 
Nomofilov, 


“Subbotin, Volos Doctor of Technical Sciences. 


TITLE: Heat transfer and hydraulic resistance during helical 


motion of 4 fluid in a tube 


PERIODICAL! Teploenergetika, 1961, No. 7+ PP- 57-60 

TEXT: This article describes the influence of the additional 
turbulence caused by he of fluid in @ tube. The tests 
were carried out with water (Pr > 1) and liquid metal (pr& 1) 
which were of different thermal conductivity. Measurements were 


made both of heat transfer and hydraulic resistance. The 
resistance tests were made in a tube of steel LX¥L8H9T (1kh 1 8N9T) 
of 12 mm internal diameter, 1020 mm long, with an internal finish 
of class 5. Into this were inserted twisted strips of metal to 
cause the helical flow. Tests were made wi 
50.5, 109.5 and 238 mm and with a flat central strip. 
test results are plotted in Fig.l, in which the black points (1) 


correspond to a pitch of 50.5 mm and the circles 


at 
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two pitches and the straight strip. It will be seen that the 

resistance rase sharply as the helix pitch dropped below 109.5 mm. 

The heat-transfer tests were made in e tube of steel LKh1L8N9T with 
an internal diameter of 12 mm and a test portion 680 mm long. The 
latter was enclosed in a ceramic tube wound with an electric strip ae 
heater. The internal twisted strips tested had pitches of 50.5 
and 1O9.5 mum, and a flat strip was also used. Heat-transfer test 

\ 4 results with water are plotted in Fig.%&, where the experimental 
points (1) correspond to a pitch of 50.5 am, points (2) to 109.5 sm, 
points (3) to a flat strip and points (4) to the tube without any 
strip. The influence of the twisted spiral on heat transfer with 
water may be allowed for by introducing &@ correction factor Kp 
into Mikheyev's formula 


pr 0.25 
wu = 0,021 Re"? pro: 5 ze ) Kp (4) 
K 
The correction factor Ef is given by the following expression! 
d n 
Kp = 1+ A 28 ) — (5) 
Card 2/ 5 
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where: dor is the internal diameter; 5&5 is the pitch; and for 
values ’ 
o< BH <0.25 and rot Z pe Kt x 0s 


A=1,.15 x 107; n-z=lg mel.2 


For tubes alone and with untwisted strips, Kp = 1. Formula (4) 
gives satisfactory representation of the experimental results for 
water. The results for liquid metal worked out in terms of the 
Nu and Pe criteria are plotted in Fig.6. The two curves 
correspond to the upper and lower ranges of heat-transfer 
coefficients published for liquid metals. In Fig.6, points (2) 
correspond to a pitch of 50.5 mm, points (2)' to a pitch of 109.5 mm, 
points (3) to a straight strip, and points (£) to a tube without 
strip. It will be seen that in the case of liquid metal which is 
a good conductor of heat the increased turbulence due to helical 
flow has no appreciable influence on the heat transfer. 

Phere are 6 figures, 1 table and & references: 3 Soviet and 

l English. The English language reference reads as follows: 
Ref.3: RN. Lyon. Chem. Eng. Progr. Vol.47, No.2, 1951. 
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//, 9200 oe pe aa 
AUTFORS ; ; Subbotin, ¥. £4, Ibragimov, HM. “h., Ivanovakiy, Ww. N., 
Arnol'dov, &. Ho, Nomofilov, Ye. V. 
. P t a 
STITIEs Turbulent heat tranafer iv a flow of liquid metals - 


PERIODICAL: Atomnaya energiya, v. 10, no. 4, 1961, 384-386 


TEXT: The modern theory of turbulence does not permit an analytic. 
determination of a turbulen: haat transfer in a flow of Liquid matter. As 
shorn by the present atudy, the seni-empirioal theory of heat transfer 
vnich makes use of the analogy of heat tronsfer ond momentus trenofer, 
makes it coseible to perfora such studies. This can be proved by ceaguring 
the temperature fields in liquid metals. On account of the high therral 
conductivity of liquid metals, the temperature drop is no* linited to a 
thin, laminated layer like in ordinary liquids but extends to the turbulent 
core. Wartinellid waa the first to apply the theory of hydrodynenicel : 
analogy to liquid metals, tuking into account the molecular heat conductt- 
vity in tha turbulent core of the flow, Calculations. were based on the 
acoumption that the ratio of the. coefficients of turbulent heat transfer 
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and of nomentun eee (fey) were independent of the radiua and the 


flor velocity. ibn’ haa derived @ general equation for the heat-transfer 
ibe 7 ; 


ry 
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‘where § « t/r, and, uging she results of Martinelli with. ta thy “1, 


he chtovned B= 7 +0.025 Pe"? , Lortinellite. and Liont 


Ew has not yet been confirmed experimentally, - Voskresenaxty, 
Jentina c% us. have found experinentally that ¢ wag ouch craller 


8 Cssuadtion that 
Delssler, 
than 1, 


On the basia of meacurenentr of the temperature fieldg in flowing water and 


flozing liquid Retals,’the euthors have made.an attempt to 


determine the 


turtulent heat-tranafer coefficient and € for liquid Retals, and to stud 
the effect of the therzal Conductivity of the metals on theae quantities, 


The former Quantity was’ calculated fron the equation 
a/a, ¥,4, a. 
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Fin. 4 shows ¢ «f(Re) at § -0.8 for water (e), alkalina metal (2), and - | 

heavy etal (o). There are 4 figures. . 
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AIS2Yd0 
AUTHORS: Subbotin, V. Tey Ibragimov, M. Kh., Ivanovakiy, HM. N.» 
Arnol'dov, M. N., Nomofilov, Ye. V. 


TITLE: Heat transfer with a turbulent flow of liquid metals in tubes 
PERIODICAL: Atomnaya energiya, v- 17, no- 2, 1961, 133-159 


TEXT; This {9 a report on a atudy of heat tranefer occurring with a 
turbulent flow of liquid alkali and heavy metals in tubes. In the range of 
Pe « 407-104, experimental data on heat tranafer to l:guid metals differ 
considerably; they may, on the whole, be grouped into twe classes which are 
characterized by Nu » 7 + 0.025 po0-S (1) and Nu » 3.35 = 0.014 pe8 (2). 
The authors determined the heat-transfer coefficients by two methods: by 
measuring the temperature field in the flew of liquid metal, and by J 
measuring the wall temperature and the mean temperaturs of the liquid metal. 
Fig. 1 shows the experimental se<up trayeraed by the metal vertically (from 
bottom to top). The characteristics of the experimental setup are 48 
follows; 
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Part 2 


ana 


tube material - ateel 
141 8H9OT 
(1Kh1@N9T) (1Kh18N9T) 


outer tube diameter 42 mm 54 mm 
inner tube diameter 24.1 mn 29.3 mm 
distance between tube 

inlet and thermocouple 1766 mm 985 mn 
length of part with heat transfe 1194 mm 980 mm 
distance between beginning of 

heated part and thermocouple 976 om 945 xm 


All thermocouples (chromel-nlumel couples) that served to measure the 
temperature of the liquid metal at the inlet and cutlet of the test tubes, 
were calibrated on a platinum - platinum rhodium thermocouple. The electric 
power was measured by astatic wattmeters of accuracy index 0.2 and 0.5. The 
flow rate of the metal was measured by magnetic and throttle flow metera. 
The alkali metals were continuously purified vige oxides (oxygen content 

fc) 


0,02-0,005% by weight), not so the heavy metals 


xygen content 
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~ 107% by weight), The temperature in the flow was measured with mobile 
thermocouples on 9-12 fixed points. Special small-size thermocouples 
served to measure the temperature fields; the results of these measurements 
were in good agreement with those calculated by Lyon's theory. The wall 
temperature was determined by extrapolation of the temperature profile for 
the wall. The mean temperature of the flowing liquid metal was calculated 
from the formula . Do ty . 

vt * f Ut. rar / j Ucar, whers UT + 5-5 * 2-5 lr, 
5 ) 

y wag taken as the velocizy-diatribution laws (y » 0.25-0.4 an). The 
Nusselt numbers resulting from the measurement of the temperature fields 
are in good agreement poth with one another and with the results of o*her 
authors. They are consistent with Lyon's formula (1) in the range 

Pe « 100-12 ,000. It is not, however, as assumed by Lyon, e,/ty a i, 


constant over the tube %roa8 section, and independent of Pa, but radically Xx 
variable, and smaller than unity for small Pe, larger than unity for large 
Pe. The second method takes account of the thermal contact resistance on 
the heat-tranafer surface. The resvlts obtained by the two methods are in 
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agreement for alkal+ metals, which 1s indicative of the fazt that there is 
no thermal contact resistance in them under the given conditicns (purifica- 
tion fron oxides!). No agreement wag found in the cage of heavy metals, 
i.e., there is a thermal contact resistance at the interface between 

tube wall and liquid metal. As waa shown by further studies, this contact 
resistance drops exponentially with a rise of Re. Yu. XN. Pokrovskiy, 
Engineer, and A. P. Aleksandrov, laboratory assistant, helped to prepare 
the experimental setup and the small-size thermocouples, There are 

6 figures, 1 table, and 12 references: 6 Soviet-bloz and 6 non-Ssoviet-bloc, 
The three most important references to English-language publications read 
as follows; R. Lyon, Chem. Engng. Progr. 47, 2, 75 (1951); H. Brown et al. 
Trans. ASME, 79, No. 2, 279 (1957); R. Martinelli. Trans. ASME, 69, No. 6, 
947 (1947). 
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AUTHORS: Subbotin, V.I., Doctor of Technical Sciences, 
Ibragimov, M.Kh., Candidate of Technical Sciences, 


Nomofilov, Ye.V., Engineer 


TITLE: Measurement of turbulent temperature pulsations in a 
fluid stream 


PERIODICAL: Teploenergetika, no.3, 1962, 64-67 


TEXT: Experimental study of turbulent temperature pulsations 
provides a better understanding of the internal structure of tha 
stream and the mechanism of heat transfer under turbulent flow 
conditions. The test fluids were water and liquid metal; the 
apparatus is described. The authors established that with a 
variation in the Reynolds number there was a change in the 
temperature profile and the amplitude of pulsations and that the 
characteristic of temperature pulsations, in the region of 
maximum amplitudes, was the same for both fluids tested, 
although their thermal conductivities differed by a factor of 20 
or 30. There was also a noticaable difference between the 
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. distributions of pulsations along the pipe diameter for both 

liquid metal and water. In liquid metals, which have a fairly 
smooth change in temperature gradient over the pipe cross-section, 
maximum pulsations occurred halfway between the wall and pipe 
centre; whilst in water, which has a greater change in temperatures 
gradient in the boundary region, maximum pulsations were observed 
in the immediate proximity of the pipe wall, When the Reynolds 
nunber was increased, the region of maxinun pulsations was then 
displaced towards the wall, because the temperature profile in the 
fluid stream changed due to an increase in turbulent thermal 
conductivity. With a rise in Reynolds number, the shape of the 
temperature profile for Liquid metal approached that for water. 

The authors introduce a new concept which they call “intensity of 
temperature pulsations" and which is expressed by the ratio of 

the rms amplitude to the temperature head. This expression 
changes over the cross-section of the pipe in the same manner ag 
the rms value of the amplitude (Fig.2), With the increase in 
Reynolds number from 2 x 10% to 2x 10° the intensity of 
temperature pulsations falls at all points in turbulent 
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flow (Fig.3). Thus the maximum value of intensity of 
temperature pulsations must be in the Re region of 2300 to 
20000, since pulsations do not occur in laminar flow, In 
addition to the temperature puisations in the turbulent core of 
the stream, there are also pulsations in the immediate proximity 
of the wall, in the laminar layer and in the pipe wall itself. 

The variation in mean frequency of temperature pulsations, in 
fluid stream and pipe wall, with a change in Re number, is 

/ also given, There are & figures and 5 references: 4& Soviet-bloc 


and 1 Russian translation from non-Soviet-bloc publication. 
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~ (Candidate of technical acionocs); Nomoftlov, Xe. V. 


TITLES Measurement of temperature fields ia turbulent fiew of mercury ne pipe 


~~, SOURCE: “Teploenergetixa, no. 6, 1963, 70-74 


TOPIC TAGS: turbulent heat transfer cocfficient, radial cacvavatine profile 


ABSTRACTS Radtany temperatura: profiles in moreury “Llowing upward ina vertical = = § 
“i tube of UXhHISNOT\ateel (outer diameter, 34 mm; inner diameter, 29.3 mm; length, =; | 
:13CO mm) were determined by a moving temperature probe equipped with two alumel- 
_chromel thermocouples. The tube was heated by a nichrome strip and the probe t 
was driven by a worm gear mechanism with an ‘giectric motcr, The experimental po 
‘parameters were as follows: Re, 19,300—410,000; averege mercury temperature, -=;  § 
40. 1-41.10; temperature difference between the mercury and the tube wall, =. ff 
3; 2—6.33C; and flow velocities, 0.08—1.72 m/sec. Measurements were made at 

‘12 points located 0,25—-14 mm from the tube wall. The temperatures were recorded 

for 30—50 sec by an EPP-09 high-speed automatic potentiometer, and. the average te 
readings were plotted on a dimensionlsss temperature versus distance graph. i 
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The vall tonperature was obtained by extrapolation of the profiles. The turbulent | 
heat transferPcoeffieient (€q) waa calculatod from the local hoat fluxes, tho heat 
flux through the wall, and the temporature gradients obtained from the profiles by 
graphical differentiation, The value of t, increased with increasing Re and with 
‘dnerensing distance from the wall, attaining a maximum at r/ro = 0.2—0.3. In the 
center of the tuba (r/ro is less than 0.2), accurate values of €@ could not be 
detorminad because of the considerable inaccuracy in tha temperature gradients, 

‘The thermal mixing length was aleo detormined and plotted against the r/ro. Te 
gain further insight into the heat transfer mechanism, it is suggested that 
axperiments ba carried out in which €, is determined with sufficient accuracy in |. 
the center and the wall zone. Orig. art. has: 5 figures, 3 tables, and 6 formulas, 


|. | ASSOCIATION: none 
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RELATIONSHIP BETWEEN TURBULENT HEAT-TRANSFER COEFFICIENTS 
AND MOMENTUM (USSR) 


Subbotin, V. I., M. Kh. Ibragimov, and Ye. V. Nomofilov. Atomnay2 
energiya, v. 14, no. 4, Apr 1963, 414-416. — $/089/63/014/004/016 /019 


In a study of heat: transfer in turbulent flow of liquid metal, the heat-transfer 
and momentum -transfer coefficients have been calculated from experimental 


temperature fields obtained with liquid metal flowing in a pipe at Pr = 0,025 
and Re '* 20,000 to 450,000. The calculations show titi) the ratio between the 
coefficients of turbulent heat transfer and momentum depends on the Reynolds 
number, and 2) the turbulent transfer of momentum and the coefficient of dis- 
similarity 6 between turbulent heat transfer and momentum depend on the flow 
velocity distribution law. However, the velocity distribution has very little 


effect on the variation of & along the pipe radius. It is stated that the turbu- 
lent heat-transfer theory can be developed only on the basis of direct experi- 
mental study of actual parameters, including velocity pulsations, temperature, 
and the statistical correlations between the two. % oe {AS} 
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TITLE: Statistical investigation of turbulent temperature pulsations 
in a liquid stream 


{ 

Zz ; | 
SOURCE: Teplofizikea vytsokikh tenperatur, 6. 1, 1964, 71-77 | 
\ 


TOPIC TAGSe temperature pulsation in stream, turbulent temperature 
pulsation, turbulent water stream, turbulent Liquid metal street, 
autocorrelation function, correlation function, normalized aute= 
correlation function, jet shaped turbulence, seniempirical turbulence 
i theory, normalized correlation fune tien 


; ABSTRACT Results are reported of measurements of texperature 

i pulsations in turbulent atreana of water and liquid metal, measuren 
ments of the normalized autecerrelation and mutual correlation 
functions, and measurenent of the turbulence soales. A atainless 
steel tube with apecially treated internal surface was used for the 
| flow, and « moter driven thermccouple probe was used toe plet the 

| | temperature distribution, Various measurement steps are detailed. 

| It ie concluded that the qurbulent-disturbence region is 
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' cylindrical in form, so that the disturbances thenselves are shaped 
i Like jets and cannot be represented by emall spheres as is ex~ 


| 
| 
| 


tenaively done in seuiempirical turbulence theories. Orig. art, 
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AUTOR: Bobkov, V._P. (Hoscow); Gribanov, Yu. 1, (Moscow); Ibragimov, M. Kh. 


" (Moscow); Nomofilovy Ye@aVe (Moscow); Subbotiny Ve Te (Moscow) ee, a 
- ‘TITLE; Measurement of temperature pulsation intensity in the turbulent Dow of sf 


__- mercury in a tube 
| SOURCE: Teplofizika vysokikh temperatur, v. 3, no. 5, 1965, 708-716 


‘ TOPIC TAGS: mercury, turbulent flow, yRBecMaix, temperature stabilization, —: 
: flow meter/Type 46K1 flow meter : 
' ABSTRACT: The temperature pulsations were measured with two therraocouples, 
' located in a single probe. Location of the thermocouples in the experimental 
-? gection was accurate to +0.1 mm, The experimental tube had a diameter of 52,2 
i mm, and was placed vertically.: The length of the hydrodynamic and thermal i 
. stabilization zone was 30 tube diameters. In some experiments, a grid with an 
effective section equal to 30% of the cross section of the tube was placed. at the 
: inlet of the tube. This grid was a steel plate 2 mm thick with 2.5 mm diameter | 
: openings in a square pattern with a spacing of 4mm. The mercury was circulat-:. 
_ ed in the loop by a Type TsaN-2 centrifugal pump. The heat flux was created by ; 


Pr yi alae heater, and the temperature of the mercury was measured with Chrom- 
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el-Alumel thermocouples.. The statistical characteristics of the flow wore mea~ H 
sured and automatically recorded with a Type 46K1 correlation meter. The am- 
plifiers had a transmission band from 0. 18 to 300 cycles at a level of 0.9. A | 
“bhck diagram of the measuring scheme is given. The temperature pulgatign inten-|~ me 
eity was measured over a Reynolds number range from § x10) :to 125x10° and a. 
| 
{ 


’ 
Poe : 
oh 

a geen tree nna 


neat flux at the wall from 104 to 2x104 kcal/in2-hr,-at different inlet conditions. ~|° 


Results are given in tabular form. Analysis of experimental data dows that with 
a rise in the Reynolds number, the observed nonhomogeneity of the pulsations 
along the radius of the tube gradually disappears and the maximum intensity de- 
generates, Comparison of the experimental data for mercury and water indicate. 
that with a rise in the Prandtl number at constant Reynolds number, the maximum 
intensity of turbulent temperature pulsations becomes more marked and approach- 
es the tube wall. Orig. art. has: 6 figures and 1 table 
ASSOCIATION: None — 
SUBMITTED: 31Jul64 ~ ENCL; 00 SUB CODE: 20 
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TITLE: Investigation of spatial correlation coefficients and transverse temperature 
excitation scales in the turbulent flow of mercury in a round tube 


SOURCE: Teplofizika vysokikh temperatur, v. 4, no. 3, 1966, 380-388 
TOPIC TAGS: turbulent flow, Reynolds number, thermocouple, liquid metal, mercury 


ABSTRACT: Temperature fluctuations in a turbulent flow of mercury were investigated 
in the Reynolds number range of 16,000 to 125,000. A pair of thermocouples were us- 
ed at various positions in the stream and the spatial correlation coefficient was 
measured. The results are tabulated and graphed. The correlation coefficients were 
found to approach zero in the center of the stream and their change with the Reynolds 
number was noted to he greatest at the center. This is taken to indicate the strong 
dependence of the walls on the turbulence of the flow. The results indicate that 
transverse variations in temperature fluctuations are similar to these of velocity 
fluctuations and their scale is comparable to the stream transverse dimension. The 
analysis of the results is accompanied by an extensive review of turbulence theory 
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‘ and some discussion of other experimental results. This analysis shows that the ex- 

| periment satisfies the criterion for the correlation of temperature fluctuations end 

| that measurements at lower Reynolds numbers can be valid, provided the experimental 
error could be reduced. The results of the analysis and the experiment indicate that 
the structure of turbulent flow cannot be satisfactorily described in terms of local 
gradients, but must take account of the statistical fluctuations. Orig. art. has: 6 
figures, 9 formulas, 1 table. 
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2. USSR (600) 
4- Meadows - Valday District 


7. Meadow vegetation of Valday District. Uch. zap. len. un., Ko. 143, 1951. 


9, Monthly List of Russian Accessions, Library of Congress, May 1953, Unclassified. 
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NCMOLONCV, Leonity Ivanovich, (East-Siberian Affiliate, Acad Sci USSR), 
Academic degree of Doctor of Diological Sciences, based on his 
defense, 18 May. 1955, in the Council of the Botanical Inat iment 
Komarov, Acad Sci USSR, of his dissertation entitles: ® Inwinda ted 

banks of the Yenigey River," 


For the Academic Degree of Doctor of Sciences. 


Byulleton' Miniaterstva Vyashego Obrazovaniya SSSR, List No.8, 14 April 1955 
Decision of Highor Certification Commission Concerning Acadenic Degrees and Titles. 
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(Ciberia--Pastures and meadows) 
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Soue characterintic certurcs: of the plant cover in tao Irkutsh- 
Uolagensk forest steprc. uve Sib. otd, AN SSSR n0.939°=95 
"$1. , (MIRA 14:10) 


1. Voatochno=siiret: filial Sibirskezo ofdeloniya Au SSSR, 
Irkutsk. 
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‘Some methodological problems of biocenology. IzveS0 AN SSSR 
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1. Vostochno-Sibirskiy biologicheskiy institut, Irkutske 
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SHAMSHEV, F.A.; HOMOKONOV, K.E,; SKIRHOV, F.N,; TARAKAHOV, S.B.; YAKOVLEV,A.M. 


: .8:18-21 Ag '57 
Theory of vitrational drilling. Rezved.1 okh. nedr aaa. aaa 


tut imeni @.¥.Plekhanova. 
(Boring) 
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1. Leningradskiy gornyy insti 
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relevant theorem and 3 consequences, in connection with 
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UBSR /Matheuatics,- Stochastic Kernel 21 May 52 


“The Spectrum of One Clase of Yntegral Equations 
With Stochastic Kernel," M, K. Noeokonov, Leningred 
Mining Inst 


“Dok Ak Nauk SSSR" Vol LXXXTV, No 3, pp bhs-khS 
Considers the familiar integral eq f(x) 2 


b i 
L/x(x,y)f(y)dy whose kernel K(x,y) (greater than 0) | 
. 


A eT tee se ee coe + 


is either symsetric or sytmetricizable, as for exmm- 
ple the kernel of the correlationial integral eq 


is stochastigthitis, /x(x,y)ay <1. Demonstrates 
A a : ’ 


the matrices of the function f(x) and ite derives (ip 
the fashion of the Fredholm and Wronski watrices). . 
Subuitted by Acad S. N. Bernshteyn 25 Mer 52. 
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| ORGs. Saran aatttace of Electrical tagincering im. Ve Ee UL ‘yenov (leain) 
Ceningradstly el ktrotekhnicheakiy {nat itut) 


| TITLE: Detectia tales responses of binary scaling circuits with the afd of 
wodulue contrel 


| source: LWZ. Priborostroyentye, v. 9, m0. 6, 1966, Lh0-1hk 


|. | TOPEC TAGS: datfctton, error correction ' ELEC FROME. CHOCO 


ABSTRACT: A cf£rcuit which detects felse responses of binery scaling circuits by . 
application of mdula-checking is described (cee Fig. 1). Methads are described for | 
selecting the most effectwe values of the mdulus for detecting false reaponees. 
The scaling circuit conefate of the basic ad checking comters, AND and NOT circuits 
which detect errors, end en AND circuit, wich separates the correct output signal 
ad blocks the false ones. In operation the couter was capable of detecting all 

the errors of the checking counter end most common errore asde by the basic and 
aera! meet artes | art. hast L figure, 10 formulas and 1 table. 
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ACC NR ARTOOQ320..~«=«=S~*~*«‘“‘«*C*CS*«S OUR CUD: UR /OZT 1/66/000/011/030/B030 
AUTHOR: Nomokonov, Ve Neg Tolstyakov, V. S. 


TITLE: Enhancing the reliability of binary counter by means of redundant coding 
SOURCE: Ref. zh. Avtomat. telemekh. 41 vychisl tekhn., Abs. 113231 

REF SOURCE: Izv. Leningr. elektrotekhn. in-t, ch. 2, vyp. 56, 1966, 89-93 

TOPIC TAGS: binary counter, error, correcting code, eheniai—aaus tant, fds coerten, 


rear G of pia decoder, deep fone , 
ABSTRACY : order to enhance the r sabtlity of cheration of pulse counters, it is 


expedient to chack their operation by means of correcting (redundant) codes. As the 
counter has a single-valued relation between its states and its transitions, the chec 
can be performed either by checking the counter proper or by checking the correctness 
of its transitions provided its correct initial state is known. In the first method 
(counter states are coded), a short error-detection time comparable to the counter 
transient time can be ensured only when decoding i3 performed by parallel half-adders 
whose great number ts determined by the number of check “ones in the code matrix. 
The second method (counter transitions are coded) 1s also considered; it permita a 
smaller decoding unit as a result of using excess~digit triggers as serial half~ 
adders; the method msures short tine of error detsction. One figure. G V. 
[Translation of avatract] . 
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SOURCE: Ref. zh. Avtomat. telemekh, 1 vychial. tekin., Abs. T1459 
REF SOURCE: Inv. Leningr, elektrotekhn. in-ta, ch. 2, vyp. 56, 1966, a4-ea 
TOPIC Tacs; pulse counter, scaler » EF COT Core ecting code. 
ABSTRACT: The Problem of improv 


devices ig considered. 

seprlig on he erat 

daption in multichannel 

correcting codas. rligeng nzror-detecting 
; Q tract) 
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: Alomo KONO, V, e 
| 112-2-4512 
TRANSLATION FROM: Referativnyy zhurnal, Elektrotekhnika, 1957, 

Nr 2, p. 292 (USSR) 


AUTHORS: - _Nomokonov, V.P., Gil'bershteyn, P. G., Ymnov, V. F. 


TITLE: “€e-26-51 Station Amplifiers for High Frequency Seismic 
Geophysical Exploration (Usiliteli stantsii SS-26-51 D 
dlya vvsokochastotnoy seysmorazvedk1) 


PERIODICAL: V SP.: Razvedochnaya 4 promyslovaya geofizika. Nr 15, 
Moscow, Gostoptekhizdat, 1956, pp. 81-83. 


ABSTRACT: Amplifiers of the widely used cc-26-51 stations can be 
used for hi zh frequency (from 60 to 120 cps and higher) seismic 
geophysical exploration on the condition that the filters aud 
output stages are changed. The converted filter and output stage 
circuits and their frequency characteristics are given. Low 
frequency attenuation amounts to 32 to 24 db (instead of 15 to 
17 db for stock amplifiers). The redesigned amplifiers can be 
vsed even in the 30 to 50 cps frequency range. 

V.M.L. 
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Translation from: Referetivnyy zhurnal, Geofizika, 1960, No. 6, p. 34, # 5790 


AUTHOR:  Nomokonov, V, P, 
} 
TITLE: Grouping th? Geophones Separated by Large Distances X 


PERIODICAL: Tr. Mosk. geol, razved, ‘in-ta, 1959, Vol. 36, pp. 87-95 


TEXT: The problem is considered of eliminating irregular disturbances by 
means of grouping the geophones. To eliminate disturbances, the author recom- 
mends to arrange the geophones at larger distances from each other than was 
usually done up to now when grouping them, Hereby, he pays attention to the fact 
that the distances between the devices in a group must be less than the maximum 
admigsible distances for attaining suitable superposition of the effective waves, 
when grouping longitudinally (and over the surface), Formulas are given for 
determining the maxtoum admissible distances between the geophones in longi- 
tudinal groups; these formulae are derived basing on ths theory of directed 


action for stationary harmonic oscillations. Vv. S. Iaayev 


Transiator's note; This is the full translation of the original Russian 
abstract, 
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1. Moskovakiy geologorasvedochnyy fnatitut im. &. Ordshontift, 


(Seismic prospecting) 
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es 1 S8=241F 
High-frequency seismic station on the besis of a serial | 
Metteae aiaved 4 proms geofize noed8245—-47 63 (MIRA 18e1) 
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(MIRA 1881) 
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GRECHISHNIKOV, G,Ao; NCMOKONOV, VoPe 


Gharacterigtics of tre refracted waves origitating [rn @ medius 
containing vertical teda acecrding to the data of alee ev; 
vys.euchob.zav.; gets. 1 vazv, 8 no.22sle-122 F fE5 

(MIRA 1823) 
1. Vsescyuznyy naucnne-tesiedevatel'skiy instJ tut hi ete aed 
metedcy razvedki 1 Moskovekiy geclogorazvedochnyy Institut im, 8. 
(rdzhorikidze. 
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TEPLITSKIY, VeA., otv. red.; KALMYKOV, G.N., red.; NOMOKOMOV atskey 
red. 


(Seismic prcspecting using the grouping of shots on long 
bases and the method of central rays; transactions] Seismo- 
razvedka s primeneniem gruppirovaniia vzryvov na dlinnykh 
bazakh i sposoba tsentral'nykh luchei; trudy. Moskva, Nedra, 
1965. 106 p. (MIRA 18310) 


1, Vsesoyuznyy seminar po novoy metodiks seysmorazvedki. 
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AUTHOR: Gil'bershteyn, P. G.; Grechishnikov, G. A.; Nomokonov, V. P- Xo } 
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ORG: none 
N 
TITLE; Construction of wide-band transducers for seismic modeling 


SOURCE: AN SSSR. Institut fiziki Zemli. Geoakustika; ispol'zovaniye zvuka i ul'tra- 
zvuka v seysmologii, seysmorazvedke i gornom dele (Geoacoustics; the use of sound 
and ultrasound in seismology, seismic prospecting, and mining). Moscow, Izd-vo Nauka, 
1966, 62-64 - 


™OPIC TAGS: acoustic detector, acoustic receiver, seismic modeling, seismology, wide 
band transducer 


ABSTRACT: A new type wide-band receiver to be used in seismic modeling is described. ’ 
It consists of Rochelle salt plates of different thickness and héight, 
each with its own natural frequency, which form a receiver with wider band-frequency — 


characteristics when stacked together. The damping of natural frequencies was 4 
accomplished by covering the stack with a 1—2-mm thick layer of transparent epoxy |¥ 

resin. The receiver, shown in Fig. 1, requires no clamp, as the contact is established 
by a thin layer of vaseline. A pulse transmitted through a brass sheet consisted of 

a single vibration with an apparent frequency of 100 kcps and a pulse duration of 

16 ysec. Compared to the older-type receivers, the total pulse duration of the new 


semweess oo! 
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Fig. 1. “Sketch of the new rdceiver Fig. 2. Direction pattern of 
(dimensions ere given in mm). the new receiver. 


detector at the same apparent period was shortened by 50%, and the resolution was 


improved accordingly. Use of @ filter with a cutoff frequency above 80 keps decreased 
henging the shepe of the signal. daca 
cs 


the apparent frequency to 70 kcps without ¢ 
shows the direction pattern of the receiver. Orig. ert. has: 3 figures. 
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iPITLE: Characteristics of seigmic waves refracted on curvilinear interfaces | 
| 


SOURCE: AN SSSR. Institut fiziki Zemli. Geoakustika; ispol'zoveniye zvuka i ul'tra- 
zvuka v seysmologii, seysmorazvedke i gornom dele (Geoacoustics; the use of sound 
and ultrasound in seismology, seismic prospecting, and mining). Moscow, Izd-vo Nauka, 


1966, 51-58 


TOPIC TAGS: seismic wave refraction, cruvilinear interface, seismic wave model, 
refracted wave, travel time curve | 


ABSTRACT: A seismic-wave modeling experiment is described in which the physical nature 
and characteristics of waves refracted on the curvilinear surface of a homogeneous | 
basement of infinite thickness are studied. The modeling was carried out on 4h | 
installation consisting of pulse seismoscope, piezoelectric transducers, and photo- | 
graphic attachments. The seismoscope was specially designed in the Moscow Geological |-- 
\ Prospecting Institute imeni S. -dzhonikidze. The 10 x 10-mm transducers consisted 

of Rochelle salt plates treated with MBK-1 compound. The media models were made of | 
plexiglass and durelum sheets having thicknesses of 3 and 1.5 mm. The plexiglass (f 
simulated the overburden, while the duralum simulated the lower refracting medium. 
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Longitudinal wave velocities were 2300 m/sec (A, = 4.6 cm) in the plexiglass and 

5200 m/sec (A, = 10.4 cm) in the duralum. The experiments showed that the first 
arrivals above and beyond the sectors with the curvilinear refracting boundary were 
those of refracted-diffracted waves and not head waves. In previous model experiments | 
of this type it had been essumed that the waves recorded on the surface were head 
waves arising as a result of the propagation of the refracted wave along the curvi- 
linear surface. Interpretation of the travel-time curves of the first arrivals 
recorded in the sectors with a curvilinear refracting boundary by means of existing 
methods invariably results in errors because of the formation of travel-time curve 
loops and penetration into the refracting medium. The amplitude curves of the re- 
fracted waves in the case of a curvilinear refracting boundary ere characterized by 

a high degree of dissection. Amplitude variations are caused by interference waves 
arriving from various sectors of the boundary and by the energy distribution along 
the refracted-diffracted wave fronts. Orig. art. has: 6 figures. (DM) 
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made Lt possible to analyze boundaries with angles of inclination of 
510° and get additional criteria for the formation of diffracted waves, 
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PERIODICAL: Tr. Vses.Magadansk. n.-i. in-ta—I M-va tsvetn. metallurgii 
SSSR, 1957, division 4, Nr 19, pp 14-20 


ABSTRACT: Quantitative spectroscopic methods for the determination of © 
In, Be, and Ti were developed, and the methods for the deter- 

mination of Nb, Ta, and Zr in ores and the products of their 
processing were modified. The determinations were carried 
out according to the method of three standard specimens. Ores 
with a: known content of components were used as standard 
specimens. Curves were plotted with AS - logy9© coordinates. 
For the determination of Nb, Ta, Ti, and Zr the test sample 
was mixed with carbon powder (1:1) and introduced into 2.. 
carbon electrode (E) with a pointed portion 2.6 mm in diameter 
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deep. The exposure time was 2-3 min with 15 sec of preliminary sparking 
with a 9.5-amp current. Mo served as the internal standard. The deter- 
mination of Be and In was carried out by the introduction of 100-200 mg of 
specimen mixed with the internal standard on paper strips between horizon- 
tal carbon E's. The E's were ground into the shape of a cone with a stage 
area of 3mm. Cr serves as the internal standard in the determination of 
Be; for the determination of In, depending on the contents of Sn in the spec- 
imen, Cd or Bi are used. The ranges of the determinations are (in %): In 
and Be 0.001 - 1, Ta and Ti 0.05 - 2, Nb0.03 - 1, Zr0.12 -2, The 
error of the method is (in %): for Nb, In, Ta+ 8, Zrt+4to 8, for Bet5, 
and for Tit 10, 

B.M. 
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1840, NONAY T. 2. Untv.-Augenklin., Budapest. * Kataraktoperationen an pri- 
nner platkomatésen Augen, Cataract surgery in cycs with chro- 
nic giaucoma KLIN, MBL. AUGENHEILK. 1953, 123/93 (257-267) Tables : 
4 lus. t : 
Evaluation of 69 (out of a total of 4,459) cataract operations in cyes witch had chras ; 
nic glaucoma: The glaucoma existed in 27 cases more than & yr., in 32 cases more 
than 2 yr. Ef the tension of the glaucomatous eye could be reduced to the Limit of 
3G mm. tg by mfotics, the primary cataract extraction was performed; otherwise 
an antiglaucomataus operation was performed first; the caturact extraction fallow- 
ed 3-6 months later. Prior to the cataract surgery a careful cardiovascular check- 
up was routinely carried out in order to detect and treat disorders which could q 
lead to haemorchages. Fhe section for the cataract surgery Was performed on the 
supertor half of the limbus without consideration of pre-existing filtering scars. 
According to the author’s expertence this did not cause increased tension post- 
operatively. A sclera-canjunctival suture for the wound closure and total iridec- 
tomy was routinely pecformed, fn atl cases intracapsular tens extcaction was perce 
formed and succeeded tn 72% of the cases. In 37 cases in which the tension was 
i held at 36 mm. He or under with miotics pre-operatively the success(ul primacy 
intracapsular extraction (in 34 cages} resulted in normalizattacn of the tenston but 
the author does not state how long these eyes were falfowed up postoperatively, 
: Dellaporta - Buffalo, N.Y. { 
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wee eet pemenae TE ere een me ee 


Zhabin, Ae Ge On the Seperation Tica of the ilinerela Eiobivz, Sircenita, 
ond ths Rare Farths in tha Granits Pegzatite of ths Blycxsvakaye Kine 1% : 7 


Boranev, Yee Le Gelsirconiuc: in Alizline Pogzatitcs 85 
Korkin, Ve Ze, Ya. A. Pyxtenko, ond A. Ve Bykave. On Brithelite of tha 
Alkaline Racks of Southapatern Tuve ae 90 
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Problers in Kineratecz (Cext.) crt /stte 


Lyothorhelts Ve Voy Cal Ae De Girevinsisyee ca te Ghoseatss co ths 
Dicwcitatien of Ascoacory VWinorels 42 Crcnite iscolta 


stn sSicot of Leta 
Igcthavica, Ve Ves [chal Ee Temastatkcae Ca th Sesco% 
Precencas or tha Content ph 33 ta Cocndtslés 


Lrensvy Vo Voy C04 Oe Te, Tuchia-Ealcccve, Ulscovarz 6? Seesatotte 
fa Yoruttgs : 


: i 
cuytvy Vo Mey C2 Ay Ve Keaterin, Lttrecizorite Frea the Lazcitta 62 
(ccviat} Central Acic 


Fotrorina, [ae Ke Ozyatolicasir'As Fozr3 oF Colactira Ycca tis 
Coligagattya fapasite cf Gtroxiéea ta tha Totchitaizge Co 


Costecr AUD Crs a oy (ascdsr3 GF BI tira 


iestecuie, Hy Ve Coratde Syp2e of Dezsolte ex Oza Mantfectaticas 
of Bicbics end Fanteles — 


Cant, &/6 
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